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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a silver alloy which has low electric resistance, is excellent in 
adhesion with a nonmetallic material and corrosion resistance, also has high reflectivity and high thermal 
stability, and is suitably used as the electrode film or reflection film of various display devices, and to 
provide a display device capable of a high definition display by using the silver alloy thin film as the 
electrode film. 

SOLUTION: The silver alloy for a display device has a composition consisting essentially of Ag f and 
comprising 0.001 to 0.1 mass% of one or more kinds of elements selected from the group consisting of Ca, 
Sr, Ba, Y, La, Ce, Pr, Nd, Sm, Eu, Zr, Cr f W, Ru and Ni, and the balance inevitable impurities. The silver alloy 
preferably comprises 0.1 to 5 wt.% of one or more kinds of elements selected from the group consisting of 
Zn, Mg, Au, Pd, Cu, Sn and In as well. The film formed using the silver alloy as a target can be used as the 
electrode film or reflection film of various display devices. 
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CLAIMS 



[Claim(s)] 
[Claim 1] - 

The silver alloy for display device electrode layers with which the remainder consists of an unescapable impurity 
0.001-0. 1 mass % Including one or more sorts of elements chosen from the group which uses Ag as a principal 
component and consists of calcium, Sr, Ba, Y, La, Ce, Pr, Nd, Sm, Eu, Zr, Cr, W, Ru, and nickel 
[Claim 2] 

Furthermore, the silver alloy for display device electrode layers according to claim 1 which contains one or more sorts 
of elements chosen from the group which consists of Zn, Mg, Au, Pd, Cu, Sn, and Jn 0.1 to 5% of the weight. 
[Claim 3] ~ ^ 

The silver alloy for display device electrode layers according to claim 2 chosen from the group which an alloying 
element becpmes from calcium, Sn, Ce, In and Sr, Zn, Ba, Mg and Y, Au, La, Pd and Pr, Cu, Nd, Sn and Sm, In, Eu, 
Pd and Zr, Au, Cr and In, Zn, W and Ru, Au, Pd and nickel, and the combination of Au and Cu. 
[Claim 4] 

The display device which has the electrode layer formed using the silver alloy concerning claims 1-3 as a target. 
[Claim 5] 

The silver alloy for display device reflective film with which the remainder consists of an unescapable impurity 0.001- 
0.1 mass % Including one or more sorts of elements chosen from the group which uses Ag as a principal component 
and consists of Y, Pr, Nd, and Sm. 
[Claim 6] 

Furthermore, the silver alloy for display device reflective film according to claim 5 which contains one or more sorts of 
elements chosen from the group which consists of Zn, Mg, Au, Pd, Cu, Sn, and In 0.1 to 5% of the weight. 
[Claim 7] 

The silver alloy for display device reflective film according to claim 6 chosen from the group which an alloying 
element becomes from the combination of Y, Au, Pr, Cu and Nd, and Sn, Sm and In. 
[Claim 8] 

The display device which has the reflective film formed using the silver alloy concerning claims 1 or 2 as a target. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to the silver alloy used for various display devices, such as a liquid crystal display, and the 

display device using the thin film of this silver alloy as an electrode layer or reflective film. 

[0002] 

[Description of the Prior Art] 

In various display devices, such as a liquid crystal display, a plasma display panel (PDP), and an organic electro- 
luminescence (EL) display, since the circuit of a display device is constituted, the electrode layer is used. Moreover, in 
the reflective mold liquid crystal display, in order to secure the brightness of a display, the reflective film is used. The 
metal thin film formed mainly using means, such as the sputtering method, is used for these film, and the thin film of 
pure aluminum or aluminum alloy has mainly been used conventionally. 
[0003] 

In recent years, the more highly minute and bright display has been required of a display device. Therefore, the 
electrode layer with the low electric resistance which can constitute an electrical circuit from narrow Rhine width of 
face is called for. Moreover, in order to raise the brightness of a display, the reflective film of a high reflection factor is 
also called for. Ag is a metal with the lowest electric resistance, and the reflection factor in a light region is the highest 
metal, and it is the optimal ingredient to the above-mentioned demand. 
[0004] 

However, since a pure Ag thin film has bad thermal stability and its organization change by heating is large, when 
detailed electric wiring is formed, it has the problem of being easy to generate faults, such as an open circuit. Moreover, 
also when it uses for the reflective film, the problem of being easy to generate nonuniformity is in a reflection factor. 
Furthermore, in the pure Ag thin film, it also has the problem that the adhesion force with a nonmetal material in which 
the corrosion resistance over sulfuration is low is comparatively low. 
[0005] 

[Problem(s) to be Solved by the Invention] 

This invention offers the display device in which a high definition display is possible by using a suitable silver alloy 
being used in view of the point describing above as the electrode layer and reflective film of the various display devices 
which have low electric resistance and a high reflection factor, and have still higher thermal stability, and this silver 
alloy thin film as an electrode layer or reflective film. 
[0006] 

[Means for Solving the Problem] 

In order to attain the above-mentioned purpose, the display device electrode layer silver alloy by this invention has the 
following presentation. That is, Ag is used as a principal component and the remainder consists of an unescapable 
impurity 0.001-0.1 mass % Including one or more sorts of elements chosen from the group which consists of calcium, 
Sr, Ba, Y, La, Ce, Pr, Nd, Sm, Eu, Zr, Cr, W, Ru, and nickel. 
[0007] 

Furthermore, it is desirable that one or more sorts of elements chosen from the group which consists of Zn, Mg, Au, Pd, 

Cu, Sn, and In are included 0.1 to 5% of the weight. 

[0008] 

The film formed by the magnetron sputtering method can be used as an electrode layer of various display devices, 

using the above-mentioned silver alloy as a target. 

[0009] 

On the other hand, the display device reflective film silver alloy by this invention uses Ag as a principal component, 



'and. the remainder consists of an unescapable impurity 0.001-0.1 mass % Including one or more sorts of elements 

chosen from the group which consists of Y, Pr, Nd, and Sm. 

[0010] 

Furthermore, it is desirable that one or more sorts of elements chosen from the group which consists of Zn, Mg, Au, Pd, 

Cu, Sn, and In are included 0. 1 to 5% of the weight. 

[0011] 

The film formed by the magnetron sputtering method can be used as reflective film of various display devices, using 

the above-mentioned silver alloy as a target. 

[0012] 

[Embodiment of the Invention] 

Although thermal stability will generally improve if various elements are added to pure Ag, the electric resistance of an 
alloy rises to coincidence and a reflection factor shows the inclination to fall. Each alloying element below calcium of 
this invention can obtain desired thermal stability by addition of a minute amount very much, and becomes possible 
[ attaining low electric resistance, a high reflection factor, and high temperature stability to coincidence consequently ]. 
[0013] 

Since this fine crystal organization is maintained even if heated while crystal grain in the film at the time of a spatter is 
made detailed, since the alloy by this invention has high thermal stability, it has the description that an open circuit in 
electric wiring cannot take place easily. 
[0014] 

Moreover, since the diameter of a fine crystal grain is obtained by stability also when it uses for the reflective film, it is 

stabilized and a high reflection factor can be obtained. 

[0015] 

Furthermore, the effectiveness that a sputtering rate is equalized, consequently membranous thickness is equalized, and 
a reflection factor is also further equalized with these alloying elements since the diameter of crystal grain in a target is 
also made detailed is acquired. 
[0016] 

In this invention, calcium, Sr, Ba, Y, La, Ce, Pr, Nd, Sm, Eu, Zr, Cr, W, Ru, and nickel are alloying elements which 
have the operation which raises the thermal stability of a silver alloy. Moreover, these elements also have the 
effectiveness of raising membranous adhesion with some. Since the concentration is too low, if sufficient addition 
effectiveness cannot be acquired but 0.1 mass % is exceeded conversely, let the addition of these elements be the range 
of 0.001 - 0.1 mass % for the corrosion resistance of an alloy falling under at 0.001 mass %. 
[0017] 

In addition, it is desirable to add the following elements in this invention. Zn, Mg, Au, Pd, and Cu are elements which 
have the effectiveness of raising corrosion resistance, and serve to suppress the corrosion of the film in the environment 
containing especially S. Moreover, Sn and In are elements which raise membranous adhesion. In addition, since electric 
resistance will rise if the addition effectiveness is not acquired but 5 mass % is exceeded conversely, since the 
concentration is too low, because the predominance of the engine performance is lost to low price aluminum film, let 
the addition of these elements be the range of 0.1 - 5 mass % under at 0.1 mass %. 
[0018] 

The display device by this invention can attain a high definition display by using these silver alloy thin films as an 

electrode layer. Moreover, a bright display can also be attained by using as reflective film. 

[0019] 

In addition, this invention can be equally used also about the presentation of the sputtering target used for formation of 

a thin film, although the presentation of Ag alloy which constitutes a thin film is specified. 

[0020] 

[Example] 

[Example] 

The target used for the trial was produced with dissolution casting which used the vacuum melting furnace, or powder- 
metallurgy processing using a hotpress. As a raw material, the lump or powder of Ag, calcium, Sr, Ba, Y, La, Ce, Pr, 
Nd, Sm, Eu, Zr, Cr, W, Ru, nickel, Zn, Mg, Au, Pd, Cu, Sn, and In which have 99.9 - 99.999% of purity was used. 
[0021] 

The presentation of the target by this invention used by the trial is shown in Table 1 (examples 1-33). The thin film 
sample for characterization was formed by the magnetron sputtering method using these targets. It checked by the 
chemical analysis that the presentation of the formed film was almost equivalent to a target presentation. 
[0022] 

Membranous electric resistance, a reflection factor, thermal stability, adhesion, and corrosion resistance were evaluated 



by the 3000A film formed on the lOcmxlOcm glass substrate. Measurement of electric resistance was measured using 
the direct-current 4 terminal method, after forming the film with a width of face [ of 50 micrometers ], and a die length 
of 10mm by photo etching. 
[0023] 

Measurement of a reflection factor was carried out to a different location of 30 points in one sample using the 
wavelength of 650nm with the spectrophotometer. The absolute value of a reflection factor was calculated as the 
average of the measurement result of 30 points. The homogeneity of a reflection factor searched for the difference of 
the maximum of the measurement result of 30 points, and the minimum value, and it was estimated that homogeneity 
was good, so that the difference was small. 
[0024] 

The electric resistance after performing heat treatment for 10 minutes at 500 degrees C was measured about film 50 
duty similarly formed about membranous thermal stability, and it was estimated that it was so good that there are few 
rates which resistance increased by 30% or more. 
[0025] 

About film 50 duty similarly formed about adhesion, after sticking the Kapton tape, it tore off, and it examined, and it 
was estimated that it was so good that there are few rates of a sample that the part also caused exfoliation of the film. 
[0026] 

About corrosion resistance, after holding at a room temperature in ZnS powder for 1 hour, the membranous reflection 
factor was measured, and it was estimated that corrosion resistance was good, so that the decreasing rate of a reflection 
factor was small 
[0027] 

The evaluation result obtained by the above trial is shown in Table 2. Even if it has a high reflection factor, and it 
excels also in adhesion and corrosion resistance, respectively and it receives heat from the result with low electric 
resistance by using the silver alloy by this invention, it turns out that Ag alloy film with which the membranous engine 
performance cannot fall easily can be obtained. 
[0028] 

Moreover, the high definition display was obtained in the liquid crystal display using the silver alloy thin film by this 
invention as an electrode layer. Furthermore, the still brighter display was able to be obtained by using this thin film as 
reflective film. 
[0029] 

[The example of a comparison] 

pure ~ Ag (example 34 of a comparison), and calcium -- 0.2 mass % -- what was added (example 35 of a comparison), 
the thing (example 36 of a comparison) which did 0.2 mass % addition of Ce, calciumO.05 mass %, and Mg6.0 mass % 

the thin film sample for characterization was formed by the magnetron sputtering method by using as a target what 
was added (example 37 of a comparison), Ce0.05 mass %, and the thing (example 38 of a comparison) of which In6.0 
mass % addition was done. It checked by the chemical analysis that the presentation of the formed film was almost 
equivalent to a target presentation. About these, trial and evaluation were performed like the example. The presentation 
is shown in Table 1 and evaluation is shown in Table 2, respectively. 
[0030] 

Consequently, in the pure Ag thin film, thermal stability was bad, and was inferior to the homogeneity of a reflection 
factor, and adhesion with a nonmetal material was still lower. Moreover, what added more calcium or Ce(s) than 0.2 
mass % and this invention had low corrosion resistance. Furthermore, although the addition of calcium and Ce was the 
range of this invention, what added more Mg or In(s) than 6.0 mass % and this invention could not attain low electric 
resistance, but the reflection factor was also falling. 
[0031] 
[Table 1] 
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[Table 2] 
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[0033] 

[Effect of the Invention] 

As mentioned above, the electrode layer for display devices produced using the silver alloy by this invention has low 
electric resistance and a high reflection factor, shows still higher thermal stability, is good, and excellent also in 
corrosion resistance so that clearly. [ of adhesion with a nonmetal material ] Therefore, a high definition and the display 
device in which a bright display is possible can be offered by using the ^silver alloy thin film by this invention as an 



electrode layer or reflective film. 
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